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(54} Manufacture of plastics products 

(57) The invention relates to the manu- 
facture of plastics products, in particu- 
lar of board-like articles from scrap or 
salvaged plastics materials, by provid- 
ing a mat of the raw material in particu- 
late form, heating the mat to the soften- 
ing point of the material by conveying it 
through an oven (4), and compressing 
the softened mat downstream of the 
oven. 

According to the invention, the mat is 
compressed between three rollers (10, 
2, 8) arranged generally one above the 
other by being passed between the top 
and middle rollers (10, 2), then between 
the middle and lower rollers (2, 8), and 
then around the lower roller (8) to 
continue in the direction away from the 
oven, the middle and lower rollers 
being of substantially greater diameter 
than the upper roller (10). 



2049540 



1 


GB 2 049 540 A 


1 


SPECIFICATION 

Manufacture of plastics products 

5 This invention relates to the manufacture of plastics 
products, in particular to the manufacture of board- 
like articles from scrap or salvaged plastics mate- 
rials. 

Our British Patent Nos. 1 267 917, 1 267 918, 1 369 

10 204 and 1 439 353 essentially relate to the manufac- 
ture of plastics products, particularly board-like 
articles, from a raw material containing at least 50% 
by weight reclaimed synthetic thermoplastics mate- 
rial by providing a mat of the raw material in 

1 5 particulate or granulated form, heating the matto 
the softening point of the material by conveying the 
mat of material through an oven, and compressing 
the softening mat to a required shape. 
In this manufacturing process the mat is usually 

20 compressed between a pair of rollers arranged 
downstream of the oven, one of the rollers being 
arranged generally above the other, the mat passing 
from the oven above the top roller of the pair, 
between the pair of rollers and below the bottom 

25 roller to continue in the direction away from the 
oven. 

This method has been found to produce reason- 
ably good results in practice, but because of the tight 
curve to which the mat is subjected on passing 
30 around the pair of rollers there is the likelihood of 
cracking occurring in the cooled and compressed 
mat. 

It is an object of the present invention to improve 
the known method, and in particular to overcome 

35 the problem of cracking of the mat 

Accordingly, the present invention in one aspect 
provides a method of manufacturing plastics pro- 
ducts, particularly board-like articles, from a raw 
material containing at least 50% by weight reclaimed 

40 synthetic thermoplastics material by providing a mat 
of the raw material in particulate or granulated form, 
heating the matto the softening point of the material 
by conveying the mat of material through an oven, 
and compressing the softened mat downstream of 

45 the oven between three rollers arranged generally 
one above the other to define a first passage 
between the upper and middle rollers and a second 
passage between the middle and lower rollers, the 
mat passing from the oven through the said first 

50 passage, around the middle roller to the said second 
passage, and then around the lower roller to con- 
tinue in the direction away from the oven, wherein 
the middle and lower rollers are of substantially 
greater diameter than the upper roller. 
■ 55 The invention in another aspect provides appar- 
atus for carrying out the method according to the 
invention, comprising a conveyor, means for feeding 
a mat of the raw material onto the conveyor at an 
upstream portion thereof, an oven downstream of 

60 the raw material feeding means for heating the mat 
to the softening point of the material, and an 
arrangement of three rollers downstream of the 
oven for compressing the softened mat, the three 
rollers being arranged generally one above the other 

65 to define a first passage between the upper and 


middle rollers and a second passage between the 
middle and lower rollers, wherein the middle and 
lower rollers are of substantially greater diameter 
than the upper roller. 

70 The middle and lower rollers may be of the same 
diameter, or one of the middle and lower rollers may 
be of greater diameter than the other. In any case 
both the middle and lower rollers preferably have a 
diameter at least twice that of the upper roller. For 

75 example, if the diameter of the upper roller is 1ft. 
(30.5 cm) then the diameters of the middle and lower 
rollers may be suitably both 2ft.6ins (76 cm), or the 
middle roller may suitably have a diameter of 3ft. 
(91.5 cm) and the lower roller a diameter of 2ft. (61 

80 cm), or the middle roller may suitably have a 
diameter of 2ft. (61 cm) and the lower roller a 
diameter of 3ft. 91 .5 cm). 

Such an arrangement wherein the middle and 
lower rollers have a greater diameter than the upper 

85 roller leads to reduced cracking of the mat and also 
increased throughput of the mat through the appar- 
atus, and also allows more efficient cooling of the 
mat as it passes around the rollers. 
If the middle and lower rollers have a diameter 

90 less than twice that of the upper roller then the mat is 
more inclined to crack as it passes around the rollers. 
If, on the other hand, the middle and lower rollers 
are made bigger than exemplified above in relation 
to the upper roller, then the apparatus will become 

95 too high. 

The three rollers are preferably arranged vertically 
one above the other, but they may be offset; for 
example the middle roller could be offset from the 
upper and lower rollers in the direction away from 

100 the oven, the upper roller being vertically arranged 
above the lower roller. 

The mat is preferably subjected to cooling as it 
passes around the rollers, for example by internally 
cooling the rollers themselves and/or spraying a 

1 05 mist of coolant where the mat passes around and 
between the rollers. Preferably the coolant is only 
applied to the middle and lower rollers. A mist of 
coolant is preferably applied to the mat as it emerges 
from the second passage between the middle and 

110 lower rollers, if this method of cooling is employed. 
The particulate or granulated material preferably 
passes through and emerges from the oven on a 
sheet of for example polyethylene and another sheet 
of polyethylene is applied to the otherface of the 

1 1 5 mat of material while compressing the latter. The 
secondsheet of polyethylene to be applied is fed 
into the first passage between the upper and middle 
rollers together with the mat of material which 
already has asimilar sheet applied thereto. Follow- 

1 20 ing the compression between the rollers there is 
produced a mat of material sandwiched between 
two sheets of polyethylene. 

However, polyethylene need not be fed into the 
passage between the upper and middle rollers, i.e. 

125 the mat may have a sheet of polyethylene applied to 
one face only thereof. 

The polyethylene applied to one or both faces of 
the mat may, in one particularly advantageous 
arrangement, be expanded polyethylene sheet ab- 

130 out 2-10 mm thick suitably applied on a mat 
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6-1 2.5mm {Y4-V2 inch) thick. This provides a product 
having an absorbent non-slip surface which may be 
suitably used as a flooring, particularly in agricultu- 
ral applications, for example in cowsheds. 
5 The raw material used to provide the mat may 
suitably include particles of fibrous material in the 
form of any one or more of paper, paperboard, 
cardboard, sawdust, wood chips and straw; metal 
foil; faced paper, paperboard and cardboard; bitu- 
1 0 mastic paper, paperboard and cardboard; and plas- 
tics coated paper, paperboard and cardboard. The 
raw material may be salvaged material and com- 
prise a random mixture of different thermoplastics 
materials or may be scrap from other manufacturing 
15 processes. Thus the raw material may suitably 
comprise one or more of polyolefines, vinyl resins, 
polyamides and acrylic resins, e.g. polyethylene, 
polypropylene, polystyrene, polyvinyl chloride, poly- 
vinyl acetate, nylon or polymethyl methacrylate. 
20 The compression step is suitably carried out at a 
pressure between 10 and 1000 lbs/square inch 
(between 69 and 6,900 kPa), and the residence time 
for the compression step is preferably between 10 
seconds and 1 or 2 minutes. The residence time for 
25 the heating of the mat is preferably between 2 and 20 
minutes and the mat of raw material is of course 
heated to at least the softening point of the highest 
melting thermoplastics constituent. The actual con- 
ditions will, however, vary with the nature of the raw 
30 material used. 

The finished mat preferably has a thickness in the 
range of 3 to 25 mm, and may be suitably produced 
in thicknesses of 6, 9, 1 2 and 1 5 mm. 
The invention will be further described, by way of 
35 example only, with reference to the accompanying 
drawing, which is a schematic side view illustrating 
apparatus for carrying out the method according to 
the invention. 
Referring to the drawing, a continuous conveyor 
40 belt 1 made of resin bound glass fibre material 

coated with polytetrafluoroethylene is driven around 
rollers 2 and 3 in the direction indicated by the 
arrow, the upper run of the belt passing through an 
oven 4. Upstream of the oven 4 is a hopper 5 from 
45 which particulate or granulated raw material con- 
taining at least 50% by weight, preferably about or 
above 85% by weight, reclaimed synthetic thermo- 
plastics material may be deposited on the upper run 
of the belt 1. Reference numeral 6 indicates a roll of 
50 polyethylene which may be fed in the direction 
indicated by the arrow around the roller 3 onto the 
conveyor belt 1 at a point upstream of the hopper 5. 

A second continuous conveyor belt 7 is drawn 
around rollers 8, 9 and 10 and in contact with the 
55 roller 2 in the direction indicated by the arrows. 
Reference numeral 11 indicates a further roll of 
polyethylene which may be fed in the direction 
indicated by the arrow around the roller 10. 
The rollers 2 and 8 may be internally cooled and/or 
60 a mist of coolant may be sprayed onto the mat 
emerging from between the rollers 2 and 8. If the 
rollers 2 and 8 are internally cooled the coolant may 
be suitably recirculated through a conventional 
recirculation plant. 
65 It will be seen that the rollers 10, 2 and 8 are 


2 

i. _ 

arranged vertically one above the other to define a 
first passage between the rollers 1 0 and 2 and a 
second passage between the rollers 2 and 8. The 
diameters of the rollers 10, 2 and 8 are in the 

70 approximate ratio 1 :3:2. 

In use, a polyethylene sheet is fed from the roll 6 
onto the conveyor belt 1 and particulate or granu- 
lated raw material is fed from the hopper 5 onto the 
polyethylene sheet and is smoothed to form a layer 

75 about 30 mm thick. On passing through the oven 4 
the mat of material on the polyethylene sheet is 
heated to the softening point of the highest melting 
thermoplastics constituent of the material, whereup- 
on the thermoplastics material in the mat is caused 

80 to melt and flow between and bind the pieces of 
other material in the mat. 

On emerging from the oven 4 the mat of material, 
which is now about 15 mm thick, is passed into the 
passage between the rollers 1 0 and 2, and around 

85 the roller 2 into the passage between the rollers 2 
and 8, The mat is compressed while passing around 
the roller 2, between the rollers 1 0 and 8, the main 
compression taking place just after the mat emerges 
from the passage between the rollers 1 0 and 2. The 
90 mat emerging from the passage between the rollers 
2 and 8 is thus compressed to a thickness of for 
example about 12 mm. It is, however, envisaged that 
the apparatus may be utilized to produce material of 
various thicknesses, preferably in the range from 3 
95 to 25 mm. Simultaneously a further polyethylene 
sheet is fed from the roll 1 1 into the passage 
between the rollers 10 and 2 and is bonded by 
compression onto that side of the mat opposite the 
side to which a polyethylene sheet originating from 

100 the roll 6 has already been applied. The mat then 

passes around the roller 8 and continues as shown in 
the direction away from the oven 4 for cutting into 
sheets and possible further treatment. 
More than one film of polyethylene may be 

105 applied at one or both ends of the conveyor from 
separate rolls. For example, there may be two rolls 
11 each feeding a polyethylene sheet into the 
passage between the rollers 10 and 2, one of these 
sheets of polyethylene extending over the full width 

110 of the mat and the other polyethylene sheet being a 
relatively narrow strip which may for example carry 
some distinctive marking. 

The upper roller 1 0 might possibly be heated to 
assist bonding of the polyethylene sheet(s) to the 

115 mat. 

In Figure 1, the roller 10 has a diameter of about 1 
ft. (30.5 cm), the roller 2 has a diameter of about 3 ft 
(91.5 cm) and the roller 8 has a diameter of about 2 ft. 
(61 cm). However, the sizes of the rollers 2 and 8 

120 could be reversed orthe rollers 2 and 8 could both 
have a diameter of about 2 ft. 6 ins. (76 cm). 

The method is preferably operated continuously, 
and the raw material preferably contains at least 85% 
by weight reclaimed synthetic thermoplastics mate- 

125 rial. 

The product obtained by the method according to 
the invention may for example find use in agricultu- 
ral applications, because It is pliable, non-moisture 
absorbing and is not attacked by animals, or may 
130 find use as a cable covering, but many other uses are 
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envisaged. 
CLAIMS 

5 1. A method of manufacturing plastics products 
from a raw material containing at least 50% by 
weight reclaimed synthetic thermoplastics material 
by providing a mat of the raw material in particulate 
or granulated form, heating the mat to the softening 

1 0 point of the material by conveying the mat of 
material through an oven, and compressing the 
softened mat downstream of the oven between 
three rollers arranged generally one above the other 
to define a first passage between the upper and 

15 middle rollers and a second passage between the 
middle and lower rollers, the mat passing from the 
oven through the said first passage, around the 
middle roller to the said second passage, and then 
around the lower roller to continue in the direction 

20 away from the oven, wherein the middle and lower 
rollers are of substantially greater diameter than the 
upper roller. 

2. A method as claimed as Claim 1, wherein the 
said middle roller is of greater diameter than the said 

25 lower roller. 

3. A method as claimed in Claim 1 or 2, wherein 
both said middle and lower rollers have a diameter 
at least twice that of the said upper roller. 

4. A method as claimed in any of Claims 1 to 3, 
30 wherein the ratio of the diameters of the said upper, 

middle and lower rollers is substantially 1 :3:2 re- 
spectively. 

5. A method as claimed in any of Claims 1 to 4, 
wherein the mat is cooled as it passes around at 

35 least the said middle and lower rollers. 

6. A method according to Claim 1 of manufactur- 
ing plastics products, substantially as herein de- 
scribed with reference to the accompanying 
drawing. 

40 7. Apparatus for manufacturing plastics products 
from raw material containing at least 50% by weight 
reclaimed synthetic thermoplastics material, com- 
prising a conveyor, means for feeding a mat of the 
raw material onto the conveyor at an upstream 

45 portion thereof, and an oven downstream of the raw 
material feeding means for heating the mat to the 
softening point of the material, and an arrangement 
of three rollers downstream of the oven for com- 
pressing the softened mat, the three rollers being 

50 arranged generally one above the other to define a 
first passage between the upper and middle rollers 
and a second passage between the middle and lower 
rollers, wherein the middle and lower rollers are of 
substantially greater diameter than the upper roller. 

55 8. Apparatus as claimed in Claim 7, wherein the 
said middle roller is of greater diameter than the said 
lower roller. 

9. Apparatus as claimed in Claim 7 or 8, wherein 
both said middle and lower rollers have a diameter 

60 at least twice that of the said upper roller. 

10. Apparatus as claimed in any of Claims 7 to 9, 
wherein the ratio of the diameters of the said upper, 
middle and lower rollers is substantially 1 :3:2 re- 
spectively. 

65 11. Apparatus as claimed in any of Claims 7 to 


10, further comprising means for cooling the mat as 
it passes around at least the said middle and lower 
rollers. 

12. Apparatus according to Claim 7, substantially 
70 as herein described with reference to, and as shown 
in, the accompanying drawing. 
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